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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

ISO 24322 was prepared by Technical Committee ISO/TC 165, Timber structures.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document sets out a framework to establish the duration of load and creep characteristics of timber 
structural products from test results on a sample drawn from a clearly defined reference population.

It is the intention that the document can be used on any structural product including but not limited to: 
sawn timber, glulam, structural composite lumber, I-beams, wood-based panels, poles and round timber. 
Whenever it is used, the document alerts the user to the basic requirements for the determination of 
consistent characteristic values. It permits the characterisation of duration of load and creep behaviour 
based on testing of commercial sized specimens.
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International Standard ISO 24322:2024(en)

Timber structures — Methods of test for evaluation of long-
term performance — Part 1: Wood-based products in bending

1	 Scope

This document gives methods of determination of duration of load and creep factors under bending actions 
at ambient temperatures for a defined population of structural timber products such as solid timber, LVL, 
OSB, plywood, particleboard, I-beams calculated from test values.

It presents methods for

a)	 determining the duration of load and creep factors for new timber products,

b)	 establishing whether a previously defined set of duration of load and creep factors can be applied to a 
tested product, and

c)	 an optional method for establishment of sensitivity of duration of load and creep factors to changes in 
environmental conditions.

NOTE 1	 This document is intended to apply to wood-based products for which a duration of load factor or a creep 
factor is used in design.

NOTE 2	 The effect of elevated temperature on the duration of load factor and creep factor that is derived using 
these methods for use with timber products can need additional consideration.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements of this document. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies.

ISO 12122-1, Structural timber — Determination of Characteristic values — Part 1: Basic principles

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

3.1
characteristic value
value of a property taken to represent the property of a designated population using a process of sampling

Note 1 to entry: The sampling is as determined in accordance with ISO 12122-1.

3.2
creep
time-dependent increase of deformation of the material under a sustained load

1
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3.3
duration of load
cumulative total time during which a load acts on a member

3.4
linear creep
time-dependent increase of deformation, which is linearly related to the load level

Note 1 to entry: Linear creep usually applies with low load levels.

3.5
non-linear creep
time-dependent increase of deformation, which is non-linearly related to the load level

Note 1 to entry: Non-linear creep usually applies with high load levels.

3.6
service class
class assigned to a structure based on the climatic conditions

Note 1 to entry: The service class system is mainly aimed at assigning strength values and for calculating deformations 
under defined environmental conditions.

Note 2 to entry: The climatic conditions are according to EN 1995-1-1.

4	 Symbols (and abbreviated terms)

Symbols defined in the relevant ISO product or test standard shall be used.

In addition, the following apply:

CR is the average creep recovery within 30 days of unloading

F is the total force applied to the specimen

Df is the fractional deflection after 90 days

Fmax is the short term maximum load applied in a single short-term test, where the term is used in 
a long-term test, it refers to the maximum load applied in the matched short-term test.

N90 number of specimen failures at the end of 90 days

Nc critical order statistic used to estimate the lower 5 % non-parametric tolerance limit based 
on the number of specimens under long-term load

SC1 is service class 1

SC2 is service class 2

SC3 is service class 3

SL is the stress level of a loading (%)

t is time after loading in a long-term test

tf is time to failure in a long-term test

X0,05 is the 5 % point estimate of the capacity of a short-term test group

a is a deflection reading in a creep test

2
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a0 is a deflection reading before a load is applied in a creep test

a1 is a deflection reading 1 min after the application of a load in a creep test

at is a deflection reading time, t, after the application of a load in a creep test

c is the intercept on a plot of log10t versus SL to evaluate the duration of load factor

e is the intercept of an SL versus t plot (= c/m)

f is the slope of an SL versus t plot (= 1/m)

fb is the minimum applied bending stress

h is the depth of the specimen

kd,t is duration of load factor after time, t

l is the test span in a bending test

l1 is the span of the deflection measurement yoke used in shear-free creep tests

m is the slope on a plot of log10t versus SL to evaluate the duration of load factor

w is the deformation in millimetres

Δa is the initial deflection measured 1 min after loading

Δ30 is the deflection measured 30 days after loading

Δ60 is the deflection measured 60 days after loading

Δ90 is the deflection measured 90 days after loading

Δc is the total creep deflection accumulated over the long-term load test

Δi is initial deflection gauge reading prior to loading

Δe is deflection gauge reading just prior to unloading

Δr is the total creep deflection recovered within 30 days after unloading

Δb is deflection gauge reading within 30 days after unloading

5	 Reference population

The population to which the duration of load and creep factors apply shall be fully described. The description 
shall reference all of the attributes that may affect either the strength or stiffness and restrict the pieces to 
the grouping for which the characteristic value is required. These include but are not be limited to:

a)	 reference to the relevant product standard or manufacturing specification;

b)	 species or species grouping;

c)	 designation of grade of the product;

d)	 size or size range of the product;

e)	 moisture condition of the product at the commencement of the tests;

f)	 detail of any adhesives used in the product including method and time of curing;

g)	 treatment of the product; or

3
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h)	 period in which the product was manufactured.

The reference population shall be a grouping from which it is possible to draw a representative sample, and 
on which it is possible to perform tests on specimens to characterize the required properties.

Where the reference population includes a range of products (e.g. different thicknesses), the population may 
be characterised by testing the extremes of the range. Where the results of the extremes are significantly 
different, some other tests may be required to determine the nature of the variation within the range.

6	 Sampling

6.1	 Sampling method

The sampling method shall aim to produce a sample that is representative of the variants in the defined 
reference population that may affect the tested properties. The sampling shall minimise selection bias, and 
shall be appropriate to the purpose of the tests and the nature of the reference population.

The matched short-term and long-term specimens shall be clearly identified and marked so that the same 
matched face is loaded in both long-term and short-term tests.

The sampling method shall be documented. The documentation shall include details of the steps taken 
to ensure that each of the variants listed in the population as described in Clause  5 is included in the 
representative sample.

6.2	 Matched groups within a sample

Matched test representative groups are required for comparative short- and long-term tests.

Matching is a technique that attempts to subdivide the initial sample population into two or more separate 
groups that possess near identical distributional form and scale for bending properties. Matching specimens 
for the purposes of testing for this document should be done with care, considering errors introduced by the 
process and the characteristics of the material under test.

Where two matched groups are required, specimens shall be matched in pairs (each specimen shall be 
matched to another specimen and shall be marked to enable the pair of matched specimens to be identified.

Where three matched groups are required, specimens shall be matched in threes (each specimen shall be 
matched to two other specimens and shall be marked to enable the three matched specimens to be identified.

The method of obtaining matched samples shall be documented.

The following methods of matching groups of specimens may be used:

a)	 Side matching for products with sufficient widths (e.g. panels, SCL)

b)	 End matching for width limited products (e.g. I-joists)

c)	 MOE matching for width and length limited products (e.g. solid timber)

6.3	 Sample size

The sample shall be large enough to cover variants of the product that impact on the tested properties, and 
give statistical significance to the result.

Minimum sample sizes for short-term and long-duration tests are detailed in Clauses 9 and 10.

Materials with larger assumed or assigned population coefficient of variation, CV, of the tested properties, 
should have a larger sample size.
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